• In this study, a high primary cesarean delivery rate was reported, which could lead to future cesarean deliveries; the high incidence of repeat cesarean delivery commences with the second cesarean, further elevating institutional rates. This study highlights recommendations for the reduction of the second cesarean and ultimately, overall institutional cesarean delivery rates.
Introduction
The incidence of cesarean delivery has increased in Kuwait and worldwide; in some maternal age groups, the increase in cesarean delivery has been quite high, with rates increasing to 49.5% in women aged 40-54 years [1, 2] . The overall rate of cesarean section has been increasing in the USA, reaching 32.8% in 2011 [3] [4] [5] . Cesarean delivery rates increased from 5 to 31% between 1970 and 2007 [6] [7] [8] , and they increased by 60% between 1996 and 2009 [4] . Various reasons have been suggested for this rising rate including increasing maternal age, increasing number of births amongst nullipara, the use of electronic fetal monitoring, ready resort to cesarean section for breech deliveries and dropping incidence of operative vaginal deliveries including forceps and vacuum deliveries [5, 6, [9] [10] [11] . Efforts have been initiated to reduce the cesarean delivery rates with some positive results [5, 6] . Adverse pregnancy outcome has been linked to increasing maternal age. One such adverse event has been the increased rate of cesarean deliveries which has been reported in women aged 35 years and older [2, [12] [13] [14] [15] [16] ; cesarean delivery in the USA increased from 30.2% in 1996 to 49.5% in 2010 [2] , and in Kuwait, the cesarean delivery rate in women aged 40 years and over was 31% in 2006 [14] .
Another very important cause identified for the rising cesarean delivery rate is the declining incidence of vaginal birth after cesarean delivery (VBAC) in many institutions and many countries including Kuwait [1, 3, 5, 6, [17] [18] [19] . Decreasing VBAC rates and rising primary cesarean section rates have contributed to the rising cesarean section rate in the USA [3, 6] . Generally, there is an inverse relationship of the VBAC rate and the incidence of primary cesarean section rate. Increasing the VBAC rate and decreasing the primary cesarean delivery rate are two important targets set by the Centre for Disease Control for their Healthy People 2020 goals [20] . This was an attempt to reduce the cesarean section rate in the USA.
It is pertinent to define primary cesarean section at this point. Women having their first cesarean delivery (irrespective of their parity) are said to be having a primary cesarean delivery [5, 21, 22] . It has been reported that 60% of cesarean deliveries in the USA are primary cesarean sections [22] , and after a primary cesarean delivery, a patient has only about 10% chance of vaginal birth in subsequent deliveries [22] . It is therefore extremely important that the decision for the primary cesarean section should be well justified and such a decision should be taken at the highest possible level as this has very important implications for the future obstetric performance of such patients. Efforts made to reduce overall (institutional, national and international) cesarean delivery rates should focus on primary cesarean sections [23] .
The decision to embark on VBAC and the initiation and conduct of VBAC are extremely important if the objective of reducing institutional cesarean section is to be achieved. Refusal by the patient to embark on VBAC could have major consequences. The decision to embark on primary cesarean section and the successful subsequent VBAC (in future pregnancies) or a second cesarean section (if VBAC fails or is rejected) are crucial essential steps in the overall attempts to reduce institutional, national, international and worldwide cesarean delivery rates. VBAC has its own consequences and maternal and neonatal effects including ruptured uterus, other maternal injuries, cerebral palsy, and neonatal death, depending on the conduct of VBAC and its management.
The objective of our study was to assess the events associated with the second cesarean section in our institution.
Subjects and Methods
This was a 1-year retrospective study. All patients undergoing cesarean delivery at the Maternity Hospital, Kuwait, from January 1 through December 31, 2013, were identified. The Maternity Hospital, Kuwait, is the most significant tertiary obstetric care center in Kuwait, and most of the complicated obstetric cases are usually referred to this hospital. The patients who were undergoing their first cesarean delivery (primary cesarean) were identified and they constituted group A. The patients who were undergoing their second cesarean delivery were identified as group B. A comparative study of both groups was undertaken. The social biographical data of both groups were extracted from the available records in the department. The data on the obstetric history of the index pregnancy, and the past obstetric, gynecological, medical and surgical history were extracted from the records of the hospital. The antenatal, intrapartum and postpartum events were also obtained from the available records.
The decision for the cesarean delivery was taken at the highest level (usually by the Consultant Obstetrician and Gynecologist in charge of the case or on duty and/or assisted by the Senior Registrar; Senior Registrars have completed full training in the specialty and have achieved the specialist qualification approved by the department). All patients for cesarean deliveries were subjected to a full comprehensive consent approved by the department and all operations were performed under epidural/spinal analgesia and occasionally, general anesthesia was administered.
The timing and indications for the cesarean deliveries were carefully established. The maternal and perinatal outcome as documented was obtained from the data available. This study was approved by the Departmental Research Committee. All procedures were in accordance with ethical standards of the institution and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. All the information collected were recorded on prepared forms and the data were subjected to statistical analysis. All the data were analyzed using the SPSS version 24. Statistical analysis was performed using the χ 2 test, Fisher exact t test, and the Student t test. p values ≤0.05 were regarded as significant.
Results
During the period of the study, there was a total of 10,586 deliveries including cesarean deliveries. 3,676 cesarean deliveries were performed during that period, giving a cesarean delivery rate of 34.7%. 840 patients were having their first cesarean delivery (primary cesarean delivery) and they constituted group A, leading a primary cesarean delivery rate of 22.9%. 607 patients were undergoing their second cesarean delivery and they constituted group B in the study, leading to a second cesarean delivery rate of 16.5%. 484 patients from group A and 341 from group B had complete records from the data we had collected and they formed the basis of this study and were further analyzed.
The mean age (29.4 ± 5.56 vs. 30.89 ± 4.93 years, p = 0.0083) and mean parity (0.98 ± 1.60 vs. 1.49 ± 1.23, p < 0.0001) were significantly higher in group B patients (Table 1). The gestational age at delivery (37.66 ± 3.11 vs. 38 weeks, p = 0.02) and fetal birth weight (2,829 ± 863.26 vs. 3,211.6 ± 691.51 g, p < 0.0001) were also significantly higher in group B (Table 1) . There was no difference in the percentages of Kuwaitis and non-Kuwaitis in the study groups. Non-Kuwaitis included non-Kuwaiti Arabs, Indians, Filipinos, Bangladeshi, Pakistanis, and other varied ethnic nationalities.
The patients presented with varied past medical and obstetric disorders as depicted in Table 2 . Apart from diabetes mellitus, a fairly highly prevalent disorder in our subregion, the incidences of other medical/obstetric disorders were rather low, and none of the data achieved statistical significance.
The patients in both study groups presented with a variety of obstetric complications usually prevalent in the obstetric population of the patients at the Maternity Hospital, Kuwait. These obstetric complications included pregnancy-induced hypertension (gestational hypertension, 6.4 vs. 3.5%), diabetes mellitus (type 1 diabetes and gestational diabetes, 3.7 vs. 3.5%), and intrauterine growth restriction (5.4 vs. 2.9%); preterm labor (3.9 vs. 0.6%, p = 0.002), premature rupture of membranes (5.6 vs. 1.8%, p = 0.006), and antepartum hemorrhage (3.1 vs. 0.9%, p = 0.049) were more significantly reported in group A ( Table  3) . Induction of labor was more frequently performed in group A patients (25.8 vs. 7.0%, p < 0.0001) and prostaglandin E2 vaginal pessaries were the most preferred method of induction in group A patients. All data expressed as n (%). GDM, gestational diabetes; PIH, pregnancy-induced hypertension.
a Event in the current pregnancy.
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The indications for the primary and secondary cesarean deliveries as performed in groups A and B are as laid out in Table 4 . Failure to progress in labor (27.1 vs. 9.5%, p = 0.007), nonreassuring fetal status (23.6 vs. 9.5%, p < 0.0001), breech presentation (13.8 vs. 5.5%, p < 0.0001), twin pregnancy (5.8 vs. 0.9%, p = 0.0001), and placenta praevia (3.7 vs. 1.2%, p = 0.027) were the most frequent indications for cesarean delivery and these were more significantly prevalent in group A patients. It is significant to note that cephalopelvic disproportion was the least prevalent indication for cesarean delivery. 53.2% of the patients in group B who had primary cesarean section previously and were appropriately counseled for vaginal delivery refused to undergo vaginal delivery and decided to undergo another cesarean delivery, i.e., their secondary cesarean delivery. The VBAC rate, calculated by dividing the number of women scheduled for VBAC who successfully delivered vaginally by the total number of women with previous cesarean delivery, was 10.6%. The counseling of the patients for VBAC was usually undertaken by senior obstetric staff during the antenatal period of these patients, well before the onset of labor.
One patient in group B had a ruptured uterus and another had cesarean hysterectomy due to primary postpartum hemorrhage caused by placenta praevia/accreta; this gave a maternal morbidity rate of 0.1%. There were no maternal deaths and the neonatal outcome was satisfactory.
Discussion
The overall cesarean delivery rate reported in this study (34.7%) is high, although it is comparable to the high rate of 32.7% reported for the USA in 2013 and quoted above [3-5, 24, 25] . This high rate of cesarean delivery at the Maternity Hospital, Kuwait, has been a source of concern for the management and senior obstetricians, and efforts are being implemented to reduce this high rate.
In the current study, the incidence of primary cesarean section was 22.9%, and this is quite high and comparable to the rate of total primary cesarean delivery of 21.5% for singleton pregnancies reported for 38 states in the USA as reviewed in 2012 [21] ; the primary cesarean section rate in some states was higher, and rates of 26.9% were reported in the states of Florida and Louisiana [21] . It is pertinent to state that the primary cesarean section rate reported in the current study is for singleton and multiple pregnancies. The incidence of cesarean deliveries for multiple pregnancies is usually higher than for singleton pregnancies, although the number of multiple pregnancies included in the current study is rather small. The significance of this high primary cesarean delivery rate reported in this study is its contribution to the overall incidence of cesarean delivery rate in the institution, since, as previously stated, a patient who has had a primary cesarean delivery has a 10% chance of vaginal birth in subsequent deliveries [22] . With such a high incidence of primary cesarean delivery in the current study, it is quite conceivable that this will ultimately contribute significantly to the already high total cesarean delivery rate in our institution in Kuwait. The incidence of secondary cesarean delivery rate in the current study (16.5%) is much lower than the rate of primary cesarean delivery as stated above, in spite of the findings that the maternal age, gestational age, and fetal birth weight are significantly higher in the group of patients undergoing secondary cesarean delivery. These are factors which will usually contribute towards a higher cesarean delivery rate. As previously stated, the increasing rate of cesarean deliveries has been associated with increasing maternal age [2, [12] [13] [14] [15] [16] . Cesarean sections (elective/emergency) are known to be associated with maternal and neonatal morbidities and they can also lead to maternal and neonatal mortality. Birth by cesarean section has been linked to childhood morbidities including insulin-dependent diabetes mellitus [26] , asthma [27, 28] , and obesity [29, 30] , although a more recent study [28] did not link obesity in offspring with cesarean delivery. Increasing number of cesarean deliveries in a patient (which will start from a primary cesarean delivery and then repeat cesarean deliveries with no VBAC) has contributed to the rising incidences of placenta praevia/accreta with the additional consequences of primary postpartum hemorrhage, increased cesarean hysterectomy and other hazards including maternal morbidity and mortality. A recent study [31] showed that placenta praevia/accreta, a frequently reported cause of primary postpartum hemorrhage, was associated with a high risk of peripartum hysterectomy; other studies [32, 33] had also reported an increased risk of hysterectomy in patients with placental pathologies (which include placenta praevia/accreta) and cesarean sections.
In the group of patients who were scheduled for VBAC, 53.1% refused to undergo VBAC and had to undergo repeat cesarean delivery despite appropriate counseling; this would be their second cesarean delivery. The patients refused to undergo VBAC because they feared that a failed VBAC would eventually end up in another cesarean delivery after a long exhausting procedure of trial of failed vaginal delivery; they were also unwilling to undergo VBAC because they were aware that such failed procedures could lead to a ruptured uterus with the known dangers of maternal/perinatal morbidity and mortality. The VBAC rate as previously stated was 10.6%, and this is comparable to the rates of 8.5-9.5% reported in some institutions and lower than the rate of 21-44% reported in some other institutions [3, 6] . The rate of VBAC reported in our study is still unsatisfactorily low, and a further increase in the VBAC rate will certainly contribute towards a decline in the high cesarean rate in our institution.
The high percentage of refusal by patients to undergo VBAC as recorded above and thus resorting to another cesarean delivery, the secondary cesarean section, will contribute to more cesarean deliveries, and further to a higher total cesarean delivery rate in our institution. Many reasons which have been suggested as contributing towards the rising cesarean rate worldwide also apply to our institution.
Further training programs to ensure better utilization of electronic fetal monitoring by all doctors have been introduced in our department in the hope that such efforts could lead to a lowered cesarean delivery rate in spite of the knowledge that such end points may not be truly realized. There is a greater emphasis to ensure that breech presentations are more efficiently managed with the sole aim of reducing cesarean deliveries in these patients. Nonreassuring fetal status, another indication for cesarean delivery, has been more critically scrutinized before proceeding to cesarean delivery and although forceps deliveries are rather infrequently performed in our institution, more vacuum deliveries are being performed with a view to increasing the incidence of operative vaginal delivery. Increasing operative vaginal delivery is a strategy recently recommended by the American College of Obstetricians and Gynecologists and the Society of Maternal-Fetal Medicine as a strategy to lower the cesarean delivery rate [34] . A recent European study [35] aimed at reducing the incidence of anal sphincter tears in vaginal deliveries resulted in a reduction of cesarean delivery rates in that institution. Although adverse obstetric outcomes including increased cesarean deliveries have been associated with obesity and increasing maternal age, both risk factors being also prevalent in our community, our experience has demonstrated that the incidence of cesarean delivery was not significantly elevated in our patients aged 40 years and above [14] .
One of the main outcomes in this study has been a rather high primary cesarean delivery rate, which then initiates the need for a decision on the subsequent delivery; only 10% of these patients who have undergone primary cesarean delivery may achieve a vaginal delivery subsequently [22] . These patients, after their primary cesarean delivery, will therefore inevitably proceed to a trial of VBAC, and since such a high proportion of our pa-DOI: 10.1159/000493362 tients refuse to undergo VBAC for reasons previously outlined, a second cesarean delivery will be performed which therefore adds to the high institutional cesarean delivery rate reported in this study. The decision to perform a second cesarean delivery will most likely lead to another cesarean delivery, and multiple repeat cesarean deliveries; this will ultimately lead to the complex interplay of factors leading to the various problems associated with multiple cesarean deliveries including placenta praevia/accreta, primary postpartum hemorrhage, cesarean hysterectomy, maternal morbidity, and probable maternal mortality [31] [32] [33] . This unfortunate trend is gradually increasing in our institution and causing great concern.
It can therefore not be emphasized enough that more aggressive steps should be established to drive down the high incidence of primary cesarean delivery, reduce the incidence of refusal to undergo VBAC and thus decrease the incidence of secondary cesarean delivery. One unfortunate development is the practice of patients requesting primary cesarean delivery rather than vaginal delivery for a variety of reasons. Such requests which are being accepted and implemented by some physicians will certainly contribute to a further increase in institutional cesarean delivery rates. Physicians should work harder at counseling such patients appropriately.
The limitations of this study include the fact that this was a retrospective study with all its associated disadvantages and further aggravated by the difficulty in locating the data of all our patients. This inadvertently led to a small study patient population.
In our study, we have reported a high incidence of primary cesarean delivery as well as a high incidence of patients' refusal to undergo VBAC, thus contributing to the increasing rate of secondary or repeat cesarean delivery. Reduction in both parameters, primary and secondary cesarean delivery rates as stated above, will contribute towards a reduction in the already high institutional cesarean delivery rate.
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